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CLINICAL RELEVANCE OF MUSICAL MURMURS IN COLOR-CODED DUPLEX 
SONOGRAPHY OF PERIPHERAL AND VISCERAL VESSELS 
 
Abstract 
 
Background: Musical murmurs (MMs) are Doppler phenomenon which sound like 
high-frequent musical tones. They reflect high and turbulent flow within relevant 
stenosis and were first described in degenerated bioprosthetic valves and later in 
intracranial vessels and were associated either with high-grade arterial stenosis, 
small collateral arteries or carotid cavernous fistulas.  Objective of this article is to 
illustrate the spectrum of imaging of MMs observed in renal, intestinal and peripheral 
vessels.  
Patients and methods: Four experienced vascular ultrasound laboratories had been 
asked to report their cases with documented musical tones in color coded duplex 
sonography (CCDS) within a two year observational period (2008 and 2009).  
Documented Doppler findings and corresponding clinical data were analyzed.  
Result: MMs were found in 18 patients with an incidence of 0.05% and were 
observed in high grade stenosis in hemodialysis access (n = 5), in post-biopsy 
arteriovenous fistulas after renal transplantation (n = 3), in renal transplant artery (n = 
1) and vein (n = 3), stenosis in peripheral (n = 2) and intestinal arterial disease (n = 
2), and in peripheral veins (n = 2).  
Conclusions: The so called musical murmurs are a rare but potentially relevant 
finding in CCDS. They are caused by a variety of underlying pathologies with 
different clinical implications, however correct interpretation is mandatory since 
urgent therapy might be necessary. 
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KLINISCHE RELEVANZ VON MUSIKALISCHEN GERÄUSCHEN IN DER FARBKODIERTEN 
DUPLEXSONOGRAPHIE VON PERIPHEREN UND VISZERALEN GEFÄSSEN 
 
Zusammenfassung 
 
Hintergrund: Musikalische Geräusche (MGs) sind Dopplerphänomene, die wie 
hochfrequente musikalische Töne klingen (z.B. „Möwenschrei“).  Sie werden 
beobachtet bei hohen und turbulenten Flüssen in relevanten Stenosen und wurden 
erst in degenerierten biologischen Herzklappen und später in intrakraniellen 
Gefässen beschrieben.  Dort waren sie assoziiert mit hochgradigen Stenosen, 
kleinen Kollateralgefässen und kavernösen Fisteln.  Dieser Artikel demonstriert 
erstmals das breite Spektrum von MGs in renalen, intestinalen und peripheren 
Gefässen.  
Patienten und Methoden: Vier Gefässultraschallabteilungen wurden angefragt, ihre 
Fälle dokumentierter MGs einer zweijährigen Beobachtungszeit (2008 und 2009) zu 
berichten.  Die dokumentierten Dopplerbefunde und korrespondierenden klinischen 
Daten wurden analysiert.  
Ergebnisse: MGs wurden in 18 Patienten beobachtet mit einer geschätzten Inzidenz 
von 0.05%.  Ursachen waren hochgradige Stenosen in Hämodialyseshunts (n=5), in 
arteriovenösen Fisteln nach Transplantatnierenbiopsie (n=3), in 
Transplantatnierenarterien (n=1) und –venen (n=3), Stenosen von peripheren (n=2) 
und intestinalen Arterien (n=2), sowie in peripheren Venen (n=2). 
Schlussfolgerungen: MGs sind sehr seltene aber potentiell relevante Phänomene in 
der Duplexsonographie.  Sie werden durch unterschiedlichste Pathologien mit 
verschiedenen klinischen Bedeutungen verursacht, deren korrekte Interpretation 
Vorraussetzung für eine mögliche dringliche Therapie ist.  
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Musical murmurs (MMs), also called “seagull cry”, “cooing murmur”, “honks”, and 
“goose cry”, are Doppler phenomenon which sound like high-frequent musical tones.  
Doppler spectral analysis may display strings or bands of low to moderate frequency, 
or the typical mirror image strings. MMs are associated with high blood flow velocities 
and flow turbulences leading to vibration of surrounding structures. Doppler studies of 
musical murmurs were first described in degenerated bioprosthetic valves [6,7].  
Further, MMs have been found in cerebral arteries after subarachnoid hemorrhage, 
probably reflecting cerebrovascular spasm with consecutive high flow velocity [1].  In 
a retrospective review of 12,000 patients over seven years the incidence of MMs in 
extracranial carotid arteries and in transcranial duplex examinations was only 0.5 per 
cent [5]. In this series, most MMs were detected in intracranial vessels (94%) and 
were associated either with high-grade arterial stenosis, small collateral arteries or 
carotid cavernous fistulas.  
However, musical murmurs have not yet been described in other locations such as 
renal, intestinal or peripheral vessels.  The aim of this article is to describe different 
underlying pathologies causing this special phenomenon and to discuss the clinical 
relevance of the finding. 
 
Methods 
Four experienced vascular ultrasound laboratories had been asked to report their 
cases with documented musical tones in color coded duplex sonography (CCDS) 
within a two year observational period (2008 and 2009).  All ultrasound studies were 
performed by well-trained physicians.  Numbers of total CCDS performed were 
36’000 CCDSs in the observational period. CCDS studies were performed with a 
Philips iU22, a HDI 5000 (Philips, Best, Netherlands) and a Siemens s 2000 
(Siemens Medical Systems, Erlangen, Germany) using different linear or curved 
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transducers with B-Mode and Doppler frequencies adapted to the different vascular 
areas.  Patients’ history and CCDS images were stored at the local laboratories, 
collected and analyzed by the centre in Zurich in an anonymized form. 
 
Results 
Eighteen cases (11 men, median age 60 years, range 30-78) with musical murmurs 
documented in CCDS were collected, resulting in an estimated incidence of 0.05% 
(Table I).  MMs were observed in five high grade stenosis of the arterial and/or 
venous part of the hemodialysis access, in the area of post-biopsy arteriovenous 
fistulas after renal transplantation in three patients and in four renal transplant 
vessels. Furthermore, five cases with high grade stenoses in peripheral or intestinal 
arteries had been reported and one MM was found in a peripheral vein. 
  
Hemodialysis access 
CCDS is the accepted screening method in hemodialysis access dysfunction to 
detect vascular obstruction [10].  In five patients MMs were found during examination 
of a hemodialysis access presenting with hemodynamic relevant stenosis of the 
radial artery, the anastomosis or of the venous outflow (Fig 1.+2.).  Typical Doppler 
spectra are characterized by markedly elevated systolic and diastolic peak velocities 
as a consequence of a high flow volume [10].  In the area of access stenosis we 
observed peak systolic velocities of 7 m/s and higher, coupled with turbulences and 
clearly audible continuous MMs.  Obstruction of a hemodialysis access may result in 
complete occlusion of the shunt and the need for endovascular or surgical 
revascularization.  The presence of MMs within a hemodialysis access is associated 
with very high grade stenoses. MMs indicate that further therapeutic intervention 
should be initiated without delay due to the potential risk of graft occlusion. 
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Arterio-venous fistula after renal transplant biopsy 
A post-biopsy arterio-venous fistula after renal transplantation was the reason for a 
musical murmur in three patients (Fig. 3).  CCDS is the accepted imaging tool after 
renal transplantation to detect perfusion related problems [3,9].  Post-biopsy arterio-
venous fistulas are well-known complications after biopsy with an incidence of about 
6-10% [9].  Up to 95% of post-biopsy arterio-venous fistulas will occlude 
spontaneously. Invasive treatment is indicated in the case of progressive lost of 
parenchyma, in large high-flow fistula with elevated right atrial pressure or if 
symptomatic bleeding is present [9].  Hence, MMs after renal transplantation caused 
by post-biopsy arterio-venous fistulas indicate high flow but further therapy depends 
on clinical symptoms.  
 
Renal artery and renal vein stenosis after renal transplant 
MMs were found after renal transplantation in another four cases.  Underlying 
pathologies were three stenoses of the renal vein (Fig. 4) and one stenosis of the 
renal artery. The prognostic relevance of a transplant renal vein stenosis is still 
unclear, but may potentially lead to fatal renal vein thrombosis [2]. The reported 
incidence of renal artery stenosis after transplantation is about 10% [9]. Clinical 
symptoms like uncontrolled arterial hypertension or renal dysfunction might be 
present and lead to the diagnosis. Both renal vein and renal artery obstruction may 
jeopardize organ survival and revascularization might be indicated. MMs in renal 
transplant artery or vein are indicating high grade stenosis and therefore are 
indicators of a severe but potentially curable perfusion problem [8]. 
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Peripheral arterial disease  
Two patients presented with peripheral arterial disease with high-grade stenosis of 
the external iliac and superficial femoral artery (Fig. 5). However, in theses cases the 
“seagull cry” was gently audible and Doppler recording was blurred around the zero 
line.  Although MMs indicate a high grade stenosis of an artery its clinical relevance 
depends on the severity of the limb ischemia.  
 
Stenosis of intestinal artery 
MMs were found in two patients with high grade stenosis of an intestinal artery.  In 
one patient severe symptoms of chronic mesenteric ischemia had been present for 
several weeks including nausea, postprandial abdominal pain, weight loss and finally 
food aversion. CCDS revealed a high grade stenosis of the inferior mesenteric artery 
(Fig. 6). Furthermore, an occluded superior mesenteric artery as well as a celiac 
trunk occlusion had been found resulting in extremely high blood flow in the 
remaining stenosed inferior mesenteric artery.   
A healthy young woman with a systolic abdominal murmur was sent for further 
evaluation by CCDS.  Increased blood flow velocities in the celiac trunk were present 
only during deep expiration causing a musical murmur. The phenomenon also known 
as the median arcuate ligament syndrome (Dunbar syndrome) represents the 
compression of the celiac trunk by the arcuate ligament during expiration and usually 
no further therapy is required [4]. 
 
Venous disease 
Severe stenosis of a subclavian vein after implantation of a pacemaker was 
accompanied by a MM with a typical Doppler spectral appearance. Stenosis of the 
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subclavian vein is a potential risk factor for deep venous thrombosis and prophylactic 
anticoagulation might be indicated. 
 
AV-Fistula  
A classical “seagull cry”-Doppler curve was found in a small arterio-venous fistula 
between the femoral artery and vein after puncture of the femoral vein for pulmonary 
vein isolation (Fig. 7). However, puncture-related peripheral AV-fistulas are usually 
small, asymptomatic and have no hemodynamic relevance. 
 
Discussion  
The so called musical murmurs are a rare but potentially relevant finding in CCDS. 
The phenomenon is caused by harmonic vibrations of the vessel wall occurring when 
blood flow passes through an extremely narrowed lumen. However, so far the 
different pathologies causing the phenomenon, its incidence and clinical relevance in 
extracranial vessels have not been described.  
Our data support the uncommonness of this phenomenon with an estimated low 
incidence of 0.05 percent in a large unselected population.  Half of the MMs were 
observed in situations with arterio-venous shunts (e.g. hemodialysis access, post-
biopsy or post-puncture arterio-venous fistulas) typically associated with very high 
blood flow velocities and turbulences.  On the other hand, MMs occurred in high 
grade stenoses in different arterial and venous vascular regions not associated with 
arterio-venous shunts.  In our population MMs were not observed in cerebral arteries 
due to the fact that the participating vascular laboratories do not perform CCDS of 
intracranial vessels. 
This is the first report summarizing possible pathologies for MMs and their clinical 
implications. It is important to realize that the phenomenon represents a wide range 
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of possible findings of which interpretation is only possible in the clinical context. 
Some MMs need immediate further evaluation to avoid severe complications 
whereas others might be disregarded. 
In rare situations MMs may be detected without a verification of very high 
intrastenotic increase in peak velocity and therefore may be a clue to a severe 
pathology.  Experienced vascular sonographers are aware of this special 
phenomenon and use it as a diagnostic tool.  However, the appearance of MMs is 
not predictable and analyses of larger series of documented MMs are needed to 
clarify the pathophysiological mechanisms. 
MMs imply a possibly severe underlying vascular pathology requiring prompt 
treatment.  
 
